The reactivity of the fullerenes is primarily a function of their strain, as measured by the pyramidalization angle or curvature of the conjugated carbon atoms. The development of faceting in the structure of large icosahedrai fullerenes leads to a minimum in the value of the maximum fuUerene pyramidalization angle that lies in the vicinity-of C,_j. On this basis it is argued that C24o will be the most chemically inert funerene. This ob._rvation explains the production of [10,10] single-walled nanotubes because a C24o hemisphere is required for the nucleation of such tubes. © 1997 Elsevier Science B.V. 
may have ramifications for the mechanism of formation of the recently discovered monodisperse singlewall nanotubes [7] .
The development of faceted surfaces in the shapes of the icosahedral fullerenes leads to a concentration of the curvature (or carbon atom pyramidalization) [8] at the five-membered rings (5-MRs), which start to assume the role of vertices in the polyhedral fullerene shape [2] [3] [4] [5] [6] . This observation has implications for the chemical reactivity of these fullerenes because it is now recognized that the chemistry [9, 10] of these aromatic species arises primarily from the large strain inherent in the spheroidal structure [I I]. Addition reactions to the carbon atoms serves to release some of the strain by converting the atoms at the point of attachment into tetrahedral carbon atoms tiff. The development of faceting [2-6] in the icosahedral fullerene structure leads to a further fullerene selection.
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As they increase in size the spheroidal shape gives way to the development of the 20 faces of the icosahedron which are composed of 6-MRs and thus the curvature of these structures becomes concentrated at the 5-MRs (which become vertices) and the ridges joining the 5-MRs (which become the How will these variations in pyramidalization angle affect the production of isolable fullerenes and nanotubes? It is known that the different techniques for the production of fullerenes lead to a large variation in the distribution of the fullerenes that are detected by mass spectro_opy.
However, the isolated products invariably consist of particular fullerenes that obey the isolated pentagon rule. While most reaction mechanisms for fullerene formation focus on the construction of the cage. it is appropri-"ate to ask if fullerene destruction does not play a role in determining the distribution of isolated fullerenes.
In such a model (which neglects pre-fullerene structures) [31] [32] [33] [34] [35] , the production of fullerenes is considered to be es_ntiaily statistical but the nature of the isolated fullerenes is decided by a Darwinian process of fullerene selection based on the degree of chemical inertness.
In fact rather similar models for the formation of the isolable fullerenes have been proposed by Heath [32] and by Jarrold and coworkers [34] . Mass spectrometric experiments show that fullerene structures (C,), begin to be important for n greater than about 30 [33, 34] . Why then do C6o and C7o predominate?
While fullerenes in the range C_-Css and C62-C6_ do exist in the gas phase, they are sufficiently reactive to be either destroyed or to add C 2 units until they reach the inert C6o and C7o cluster sizes (or occasionally progress to the higher fullerenes).
Certainly such high category (> 2) fulleren_s-will not survive isolation in the solid state and on conden_-tion may lead to some of-the insoluble soot that is typically produced. This is in accord with the isolated pentagon rule and the results in Table I .
Are there conditions under which these principles lead to fullerene selection rules that differentiate between the fullerene categories (2) and (I) (above)?
The recently di_overed monodisperse single-wall nanotubes [7] may provide such a case. In these experiments it was shown that under a particular set of experimental conditions, virtually the whole of the reaction product consisted of single-walled [10.10] nanotubes. If it is assumed that these nanotubes grow from a hemispherical cap, then the high-symmetry form of this cap which is needed to nucleate a [10, 10] nanotube is just half of C24o. Thus it may be that the reaction conditions are too severe for other sized caps to survive, and the production of the [10, 10] nanotube results from the fact that its nucleation site is a fragment of the least chemically reactive fullerene --Cz4 o. Although Cts o appears competitive to C240 with regard to strain, the electronic struciure of the growing edges of the nanotubes are apparently sufficient to differentiate between these precursors [7] .
Thus we argue that it is possible to account for virtually the whole of fullerene chemistry including the formation of the fullerenes and [ 10, 10] nanotubes from simple considerations based on reactivity (or chemical inenness).
The index of reactivity is the amount of strain at the individual carbon atoms as obtained from their degree of pyramidalization (or curvature) [8] . We further suggest that category (I) fullerenes will show reduced chemical reactivity in
